Table 4 — Results of gamma-ray spectrometry analysis of slag factions

Slag fractions (mm) to C;, Ba/kg Csum.» C... Ba/k
produce FeNi alloy i 2oy | 22y | Balkg eff., BAKY
<2,5 112,0 63,0 36,3 211,0 | 120,0+12,5
10-20 84,3 53,1 44 5 182,0 | 119,0+13,1
>40 67,3 61,8 37,0 166,0 | 116,0+13,5
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RESEARCH OF SORPTIVE FEATURES OF SLAG

Reuse of industrial waste in various industries, including construction
materials wastes requires prior research of their chemical properties, surface
structure and sorption activity.

The aim of the work was to determine the sorption capacity of metallurgical
slag of Pobuzhsky Ferronickel Plant (PFNK) with respect to the organic dye
methylene blue (MB).

PURPOSE: determination of the change of surface morphology under
different conditions, to ascertain the conditions of slag activation with increasing
of speed and sorption capacity.

Morphological features of slag surface were studied by means of scanning
electron microscope JSM-6390 LV. Using of scanning electron microscopy
showed the presence of the amorphous state of substances and the structure-
porosity on the sample surface of PFNK slag. According to characteristics of the
surface layer, slag is a good sorbent with numerous microscopic protrusions,
recesses, and the presence of sorption active centers.

To increase the degree of loosening the surface, increasing the number of
compounds in the amorphous state and increase of sorption capacity of slag is

necessary to conduct its chemical activation. Microscopic examination of slag
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surface, activated by various chemical agents, showed changes in the surface
morphology of slag (etching and loosening) when treated by solutions of acids and
alkali (Fig. 1).

Response of the slag surface with acid leads to the formation of amorphous
gel as a result of polycondensation of the active silicic acid. There were registered
amorphous formations with blurred boundaries in the structure of the bulk.
Loosening of the surface is directly related to an increase in sorption capacity: the

more developed the surface is, the greater sorption activity gets the slag sorbent.
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Figure 1 — Photomicrographs of PFNK slag surface when it is activated, a, b — by
water, ¢, d — 0.5 M H,SOy; e, f— 1 M NaOH at magnifications: a, ¢, e — 2000; b, d,
f—5000
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The sorption properties of slag were determined under static conditions
according to changing of sorbate concentrations in MB solution. Sorption was
studied by means of spectrophotometric method using SPEKOL 11 at wave length
of A = 620 nm. Static exchange capacity of the slag (SEC) was determined by the

following formula

C,—-C)-V
e (G=C)

,mg/g,

where C; and C, — concentrations of sorbate, before and after sorption,
mg/dm>;

V — volume of solution, dm® m — mass of sorbent, g.

The slag was prepared to pre-sorption by exposure in water solutions of acids
or alkalis NaOH at different temperatures during one day. Sorption was carried out
under static conditions. The ratio of slag and MB solution (C = 0,01 g/dm®) 5 g:
100 ml. Time of exposure time — 3 days. The experimental results are shown in
table 1.

Activation of slag as sorbent MB in acid solutions is more effective compared
to the alkaline treatment and soaking in water. The highest efficiency of MB
solution extraction is achieved by pre-exposure in 0.5 M solution of H,SO,4. The
effectiveness of activated slag varies with temperature. When activated by water
SEC and the efficiency of MB extraction from the liquid phase do not change
considerably. For alkali solution minimum of SEC is observed within the
temperature range — 40-50 °C, the maximum value of SEC — at 70-80 °C. When
activated in sulfuric acid solution, the minimum SEC of slag according to MB is
observed in the temperature range 50-60 °C. Raising of temperature to 70-80 °C
resulted in a slight increase in SEC. The highest value of SEC is observed at 20 °C
(Fig. 2). Thus, the most desirable is the chemical activation of sulfuric acid at
20°C.
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However, when activated by different agents the change of the surface may be
due to dissolution of various chemical components of slag. The calculation of the
oxide composition of slag based on the results of the micro roentgen analysis
revealed change in the chemical composition in different types of chemical
activation. Any type of chemical exposure leads to leaching of aluminum, silicon
and magnesium from slag. Compared with aqueous acid and alkali treatment

reduce the activation of magnesium and iron.

Table 1 — Change of sorption capacity of PFNK slag in acid and alkaline

activation

Pre-soaking in t, °C Mass Extraction | SEC of slag,

solution concentration of | efficiency of mg/g

MB after MB from
sorption, g/dm® | solution, %

1 M HCI 20 0,0028 72 0,144

1 M HNO; 20 0,0028 72 0,144

0,5 M H,SO, 20 0,0023 77 0,154

0,25 M H,SO, 20 0,0031 69 0,138

0,125 M H,SO, 20 0,0032 68 0,136

0,05 M H,SO, 20 0,0033 67 0,134

0,025 M H,SO, 20 0,0038 62 0,124

0,005 M H,SO, 20 0,0039 61 0,122

0,5 M H,SO, 40 0,0049 51 0,102

0,5 M H,SO, 50 0,0061 39 0,078

0,5 M H,SO, 60 0,006 40 0,08

0,5 M H,SO, 70-80 0,0056 44 0,088

1 M NaOH 20 0,0039 61 0,122

1 M NaOH 40 0,0056 44 0,088

1 M NaOH 50 0,0054 47 0,092

1 M NaOH 60 0,0052 48 0,096

1 M NaOH 70-80 0,003 70 0,14

H,0 20 0,0046 54 0,108

H,O 40 0,0044 56 0,112

H,O 50 0,0051 49 0,098

H,O 60 0,0059 41 0,082

H,O 70-80 0,0054 46 0,092
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In addition, sulfuric acid activation of slag leads to dissolution of compounds
of potassium and manganese. Alkaline activation causes dissolution of silica. The
total loss of parts by weight of the order of these elements: 5,78 % in the acidic
environment and 11,52% — in alkaline. The maximum value of SEC slag after acid

activation under static conditions was set for 20 days (Fig. 3).
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Figure 2 — Changing of slag SEC when it is activated: 1 — in solution of 0,5 M
H,SO4; 2 —in solution of 1 M NaOH; 3 — in water at different temperatures
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Figure 3 — Changing of SEC of PFNK slag and concentration of MB sorbate in
solution during the time period of: 1 — SEC, mg/g, 2 — IgC (g/dm®)
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Thus, the expression of sorption properties of metallurgical slag in relation to
organic dyes is shown. It was determined that an increase in sorption capacity of
slag is due to the increase in the fraction of the amorphous state of substances and

increase of surface area of slag at its acid activation.

buyenxo /1., macicmp

XapxiscbKuu HAYioHAIbHUU A8MOMODITbHO-00PONCHIU YHIBEepCUIEm

KOMILIEKCYBAHHSI PAJIAPA TA BULIEOKAMEPH ITPU
ABTOHOMHIN HABIT'AIIII POBOTIB HA HE3HAMOMIM
MICLEBOCTI

BusiBneHHsT Ha3eMHHUX OpPIEHTHUPIB BIANOBIIHMUMHM MNPHUCTPOSIMU MOOUIBHOTO
aBTOHOMHOI'0 po0oTa (pasapoM, yiIbTPa3ByKOBUM JAJIEKOMIPOM, BiJleOKaMepaMu)
CYNPOBOKYETHCS HU3KOIO MTPOOJIEM, sIKi TOTPIOHO BUPIIITYBATH.

Opichmupom  OyJaeMO Ha3uBaTH OyIb-sIKMM  30CEepeKEHU 00 €KT
IPUPOAHOTO a00 MITYYHOTO MOXOJDKEHHS, KU MOKe OyTH HaJIiHO BUSBICHUUN
po0OOTOM Ha MICIIEBOCTI 1 BiJ] IKOTO Oy/1€ 3/1IHCHIOBATUCS B1IJIIK KOOPAUHAT.

Haszemnuii opienmup, sk TpaBUiio, TMOBUHEH MaTH HEBEIUKI pO3MIpU B
TOPU3OHTANBHIN TUIOmMHI. BiH y OLIBIIOCTI BUNAAKIB € HEPYXOMUM 1 MOBUHEH
BUSABIISITUCH Ha (OHI HEPYXOMHUX OO0’ €KTIB HABKOJMIIHBbOI MicueBocTl. J[is
BiJlcokamep 1edl (akT € CHpPUATIMBUM, ajie JJIs pajapa Ta YJIbTPa3BYKOBOTO
JajeKomipa, HaBIAKHM, 3HAYHO YCKJIAAHIOE mporiec BusiBieHHS. Lle oGymoBiieHO
THM, 1110 CUTHAJIH, 1110 BIAOUTI BiJl OPIEHTUPA Ta HABKOJIMIIIHLOI MICIIEBOCTI, MaiKe
HE BIJIPI3HIIOTHCA MK COOOI0.

B po6oTi «Determination of landmarks by mobile robot’s vision system based
on detecting abrupt changes of echo signals parameters», mo Oyna npeacTaBieHa
na 44" Annual Conference of the IEEE Industrial Electronics Society 8 Oxpysi

Konym6is B »xoBTHi 2018 poky mnpodecopom Ilomsipycom O.B., norneHtom
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